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PREFACE

A This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.-
Copies of these guidelines may be obtained from the Department of the
Army, Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the damn is based upon visual
observations and review of available data. Detailed investigations and
analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the inspection is intended to
identify any need for such studies which should be performed by the
owner.

in reviewing this report, it should be realized that the reported con-
dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability of the dam, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of the dam depends on numer-
ous and constantly changing internal and external factors which are
evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the
size of the dam, its general condition and the downstream damage poten-
tial.

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PRORAM'

BRIEF ASSESSMENT OF GENERAL CONDITION
AND RECOMMENDED ACTION

Name of Dams: Lake Ashburton
ND! ID No. MD-108

Size: Intermediate (750 acre-feet, 40 feet high)
Hazard Classification: High
Owner: City of Baltimore

Department of Public Works
600 Municipal office Building
Baltimore, Maryland 21202

State Located: Maryland
City Located: Baltimore
Stream: Gwynns Run
Date of InspE2c t Lon: . may 26, 1980

Based on the visual inspection, available records, past ope~ra-
tional performance, and in accordance with the guideline criteria -,'sta-

blis'ied for these studies, Lake Ashburton is judged to be in good condi-
tion.

The water level in Lake Ashburton is maintained at approxcimately
elevation 352 by controlling the inflow of water from the Ashburton Water
Purification Plant and the outflow of water through the gate house
located along the southeast embankment of the impoundment. The outflow

is either directed by gravity to the Baltimore City Second Service Zone
or is pumped by the Ashburton Pumping Station to the Western Third Water

* Service Zone.

* The reservoir impounds finished water for Baltimore City's wa1rer

distribution system. and was therefore constructed in a manner to prevent
surface water runoff from the upstream drainage area from reaching the
lake. Except for rainfall on the reservoir surface, all inflow into the
lake is controlled, and therefore flood routing analyses are not
required.

No stability problems were evident for the embankment or the
appurtenant structures at the time of the visual inspection.

small seepage of water was noted near the western end o the toe
of the Washwater Lake located east of Lake Ashburton. It isno prt
whether the seepage is originating from the Wash Water Lake (Peck's

Branch Dam), Lake Ashburton, or from another source. The seepage was
noted by Baltimore City employees at the Ashburton Water Purificaition

* I Plant as early as 1977. The seepage does not appear to be carrying any
fines with it-Even if the seepage is from Lake Ashburton, it is not
considered to be significant enotigh at this point to jeopardize the
structural integrity of the Lake Ashburton embankment.
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The following remedial measures are recommended to be accomp]ished
by the Owner:

I. Repair the erosion gully halfway up the downstream side

of the eastern embankment.

2. Fill the animal burrows noted on the eastern embankment.

3. Regularly check the operation of the sluice gate and all
gate valves which are involved in maintaining the water
level in the lake.

4. The small seepage area observed near the toe of the embank-
ment at the western end of Wash Water Lake should be in-
spected on a regular basis. The source of the seepage is
not apparent, but it could possibly be from Lake Ashbtrton,
from the Wash Water Lake, or from the 48-inch water line in
the vicinity. If the seepage rate increases significantl v, or
if there is a change in the turbidity of the seepage, an
investigation should be conducted to positively identif: tho
source, and if warranted, the seepage should be control !ed.

5. Control the brush and shrub growth on the embankment slopes.

6. Develop a formal warning system to alert downstream residents

in the event of emergencies.

Submitted by:

RUMMEL, KLEPPER & KAHL

*1 { Edward J Zeigr.j:P.E

. ,* ... , ... , Da te J__ _

Approved by:

\ 7olonel, Corps of Engineers

istrict Engineer

Date: ) " , / .&
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LAKE ASHBURTON
NI ID NO. MD-108

SECTION I
PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of
Engineers, to inititiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the dam inspection program is to
determine if the dam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Lake Ashburton, constructed in 1910,
is a zoned earth and rockfill embankment with a puddled
trench core. The embankment is approximately 40 feet high at
its maximum section and is approximately 1700 feet long. No
internal filter or drainage systems are known to exist.

Finished water from the Ashburton Water Purification Plant is
the normal source of supply for Lake Ashburton and is fed into
the lake through an 84-inch transmission main by gravity.
Inflow to the impoundment can be controlled by a 60-inch gate
valve on the 84-inch main or by an 84-inch sluice gate at the
plant. Outflows from the reservoir are pumped to the Western
Third Water Service Zone by the Ashburton Pumping Station and
are back-fed to the water distribution system serving
Baltimore City's Second Water Service Zone.

Because essentially all significant inflow to the reservoir
is controlled by personnel at the Ashburton Water Purifica-
tion Plant, detailed hydraulic and hydrologic analyses have
not been performed.

The various features of the dam and impoundment are shown on
the photographs in Appendix C and on the Plates in Appendix E.
A description of the geology is included in Appendix F.

b. Location. Lake Ashburton is located adjacent to the Gwynns
Run in Baltimore, Maryland. Lake Ashburton is shown on
U.S.G.S. Quadrangle, Baltimore West, Maryland, at latitude
N390 19'00" and longitude W76040'00". A location map is in-
cluded as Plate E-1.

---
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c. Size Classification. Intermediate (40 feet high, 750 acre-
feet).

d. Hazard Classification. High hazard. Downstream conditions
indicate that a high hazard classification is warranted for
Lake Ashburton.

e. Ownership. City of Baltimore, Department of Public Works,
600 Municipal Building, Baltimore, Maryland 21202.

f. Purpose of Dam. Finished water storage for the Baltimore
City Water Distribution System.

g. Design and Construction History. Construction of Lake Ash-
burton was completed in 1910. According to the typical sec-
tion of the embankment shown on a construction drawing ob-
tained from the City of Baltimore, the upstream and down-
stream slopes are comprised of an earth and rock fill. The
core of the embankment is comprised of puddled select
material and a puddled clay cut-off wall.

h. Normal Operating Procedure. The pool level in Lake Ashburton
is normally maintained at elevation 352 by controls in the
Ashburton Water Purification Plant. The water level is moni-
tored by a pressure sensor on the Ashburton Pumping Station
suction main . Water enters the reservoir by gravity through
an 84-inch transmission main from the Ashburton Water
Purification Plant. Water flows out of the reservoir through
a gate house to either the Ashburton Pumping Station for
distribution to the Western Third Water Service Zone or by
gravity to another distribution system serving the Baltimore
City Second Water Service Zone.

The reservoir could be drained in approximately four days if
necessary by closing an 84-inch sluice gate at the
purification plant, closing a gate valve on the 48-inch main
feeding the Baltimore City Second Service Zone, and pumping
the water out through the pumping station as long as the
Western Third Service Zone could accomodate the demand.

1.3 Pertinent Data.

a. Drainage Area. Not Applicable.

b. Discharge at Dam Site. Not Applicable.

c. Elevation (Baltimore City Datum - Feet).

Top of Dam 355.9 (low point on crest)
Maximum Pool 353 (overflow-Gate House)
Normal Pool 352
Upstream Invert outlet works N/A
Downstream Invert outlet works N/A
Streambed at centerline of dam N/A
Maximum Tailwater N/A
Downstream Toe 316+

-2-
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d. Reservoir Length:

Normal Pool level 1600'+
Maximum Pool level 1600'+

e. Storage (acre-feet)

Normal Pool level 650
Maximum Pool level 675
Top of Dam 750

f. Reservoir Surface (acres)

Normal Pool 25
Maximum Pool 26
Top of Dam 27

g. Dam.

Type: Earth and rock fill
Length: 1700'+
Height: 40'+ maximum (Field measurement)
Top Width: 25'-to 35' (Field measurement)

Side Slopes Downstream: IV: 2.5H
Upstream: IV: 4H

Zoning: Yes
Impervious Core: Yes
Cutoff: Yes
Grout Curtain: None

g. Regulating Outlet.

Type: Pressure Conduit
Length: Not Applicable
Closure: Gate Valves
Access: Valve Vaults
Regulating Facilities: Not Applicable

i. Spillway. Not Applicable

i -3-
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SECTION 2
DESIGN DATA

2.1 Design.

a. Data Available. Old construction drawings obtained from
Baltimore City illustrate a typical section of the
embankment.

(1) Hydrology and Hydraulics. No hydrology and hydraulic
analyses are available. The records include a storage
capacity vs. elevation curve for the reservoir, and
piping diagrams for the present operation of the reser-
voir.

(2) Embankment. A typical section of the dam embankment is
available.

(3) Appurtenant Structures. Design drawings are available of
the system piping and inlet and outlet facilities.

b. Design Features.

(1) Embankment. Examination of photogrammetry and visual in-
spection of surrounding topography indicates that an
earth embankment approximately 1700+ feet long and, at
its highest point, 40' high was constructed. According
to a plan of the construction site obtained from the City
of Baltimore, the embankment was constructed across a
valley drained by Williams Run which joined Gwynns Run
just east of the embankment. No evidence of the aban-
doned Williams Run channel was identified in the field.

(2) Appurtenant Structures. The appurtenant structure for
the dam consists of the Gate House located in the dam
embankment on the southeast shoreline of the reservoir.

C. Design Data.

(1) Hydrology and Hydraulics. No design data is available.
A tabulation derived from a storage curve vs. elevation
curve for Lake Ashburton is included in Appendix D.

(2) Embankment. A construction drawing showing a typical
section of the dam embankment available and included in
Appendix E.

2.2 Construction. Other than the drawing which was obtained from the
City of Baltimore illustrating the typical section of the embank-
ment, no data is available on the construction of the dam.

2.3 Operation. The only formal records maintained by the City of

Baltimore are records of the mechanical and electrical equipment.

-4-



2.4 Other Investigations. None reported.

2.5 Evaluation.

a. Availability. Other than a construction drawing illustrating
a typical section of the dam embankment, no design informa-
tion is available.

b. Adequacy. The evailable information included no data which
would allow the technical assessment of the embankment.
Therefore, the available data is not considered sufficient to
evaluate the design and construction of the dam.



SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The on-site inspection of Lake Ashburton consisted
of:

(1) Visual inspection of the embankment, abutments, and em-
bankment toe.

(2) Visual examination of the appurtenant structures.

(3) Evaluation of the downstream area hazard potential.

The specific observations are shown on Plate A-1.

b. Embankment. The general inspection of the embankment con-
sisted of searching for indications of structural distress,
such as cracks, subsidence, bulging, wet areas, seeps and
boils, and observing general maintenance conditions, vegeta-
tive cover, erosion, and other surficial features.

No evidence of any structural distress was observed during
the visual inspection. One erosion gully, approximately 2'
wide, 1' deep and 10' long was noted halfway up the eastern
embankment. The peripheral sidewalk on the crest showed no
signs of settlement or distress. Two animal burrows were
noted near the toe of the downstream slope.

A small seepage area was noted near the toe of the western end
of the embankment of the Wash Water Lake located east of Lake
Ashburton. The source of the leak cannot be positively iden-
tified, i.e. whether it is from the Wash Water Lake, from Lake
Ashburton, or from the 48-inch water line approximately 90
feet upslope from the seepage area. Personnel at the Ashbur-
ton Water Purification Plant have been aware of the seepage
since 1977. At the time of the inspection, the seepage water
was carrying no fines and was flowing at a rate of
approximately 1 to 2 gallons per minute.

The crest of the dam was surveyed and was found to vary in
elevation by approximately 12 inches. Freeboard at the time
of inspection was approximately 4 feet and under maximum pool
conditions would be approximately 3 feet. The dam crest
profile is included as Plate E-4.

c. AEpurtenant Structures. The appurten.nt structures were
found to be in good condition. It is presumed that the gates
in the Ashburton Gate House no longer serve any useful pur-
pose and it is not known whether they are still operable.

-6-



d. Reservoir Area. Stone riprap lines the upstream slopes of

the embankment at pool level to retard erosion of the embank-

ment. No riprap failures were noted. With the exception of
rain falling directly on the Lake, all runoff from the up-
stream drainage area is intercepted and directed away from
the lake. Little sedimentation was noted on the lake bottom.

e. Downstream Channel. No distinct downstream channel exists,

but water from an embankment failure would flow directly into

Gwynns Run which flows through Hanlon recreational park along
Dukeland Street. From the southern end of the Wash Water Lake
east of Lake Ashburton, Gwynns Run flows 2000+ feet until it

reaches Gwynns Falls Parkway, where flow is directed into a

large conduit. The capacity of the culvert is conservatively

estimated at 2000 cfs. The culvert'could not carry the com-

plete flow of a dam failure that would empty the reservoir in

approximately 1/2 hour. Therefore, the residences downstream

of Gwynns Falls Parkway would be endangered, and a high

hazard classification is warrented for Lake Ashburton.

3.2 Evaluation. The visual examination and observations of Lake Ash-

burton indicate that the embankment and appurtenant structures are

in good condition, even though the source of the seepage noted near

the toe of the embankment of the Wash Water Lake cannot be posi-

tively identified. We do recommend that the seepage be observed on

a regular basis, and if it increases significantly, an investiga-

tion should be conducted to positively identify its source, and if

necessary, to control the seepage.

-7- 1



SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. There is a regular exchange of water into and out of
the reservoir each day. For the month of April 1980, Ashburton
Purification Plant officials reported the system demands at 52
million gallons per day. The reported capacity of the lake is 220
million gallons. The reservoir level is normally maintained at
elevations between 352 and 353 by the interplay of inflow from the
Ashburton Water Purification Plant and outflow through the gate
house to either the Ashburton Pumping Station serving the Western
Third Water Service Zone or by gravity to the Baltimore City Second
Water Service Zone.

4.2 Maintenance of the Dam. The maintenance of the dam is considered

good. The crest of the dam carries a perimeter concrete walk which
is maintained by the City of Baltimore.

The downstream slope of the embankment is covered by grass and low
brush is generally well maintained.

4.3 Maintenance of Operating Facilities. The operating facilities are
maintained satisfactorily in order to accommodate the daily
demands of Baltimore City's water distribution system. No major
problems with the facilities have been reported or documented.

4.4 Warning System No formal warning system exists for the dam.

Reservoir water levels are recorded at the Ashburton Pumping Sta-
tion and recorded and continuously monitored at the central tele-
metering control center at the Ashburton Water Purification Plant.
In the event of an emergency, inflow into the reservoir could be
shut off, and using two of the pumps at the Ashburton Pumping
Station, the reservoir could be dewatered in four days.

4.5 Evaluation. The maintenance of the dam and the operating facili-
ties is considered good.

-8- [
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SECTION 5
HYDRAULICS AND ifYfol!,OCY

5.! Evaluation of Features.

a. Design Data. Original design data for the hvdraulic,, and
hydroiogv of Lake Ashburton are not available.' Photocpi,-%
of "Storage Capacity vs. Elevation" curves for Lake Ashburton
havo hen obtained from the City of Baltimore. A tabiIlnti(-
of r(servoir storage versus pool elevation is incllid.d as
Pape )-2 of Appendix D.

Because all inflow with the exception of rainfall on the lake
is controlled, hydratilic and hlydrologic analyses have not
been performed for Lake Ashburton. The hazard classification
for this small impoundment is considered high.

b. Experience Data. The reservoir water levels are monitor,,e
utilizing a pressure sensor on the Ashburton Pumpinp. Station
suction main and are automatically recorded continuoislv.
Recorded water levels are correlated approximately every 2
months with water level readings taken from the reservoir
staff gage.

Thre is no information that would indicate that ther. has
ever been a problem with Lake Ashburton storing or passing
rainfall from severe storms including hurricanes.

c. Visuai Observations. Visual examination of the embankment,
appurtenant structure:3, and downstream floodplain indicate
that thrre are no problems with the hydraulic and hydrologic
aspects of lakc Ashburton.

d. Overtop ing Potential. There is no evidence that potential
overtopping ts a problera. Inflow to the lake can be shut off
by manually closing an 84-inch sluice gate at the Ashburton
Water Purifi-ation Plant. Then, if lowering the reservoir
level is n'ce.sarv, water can be directed to either of the two
water distri',,ition systems associated with the Lake. No evi-
dence exist, that Lake Ashburton ever overtopped or has boen
in danger of ov,rtopping.

e. pIllwa vAde acy. There is no spillway for Lake Ashburton
but the existing effluient conduits and outflow at take
Ashburton are considered adequate for the manner in which the
reservoir is operated.

f. Downstream Channel. In the event of dam failure, the culvert
under Gwynns Falls Parkway could not carry the flow of Cwynns
run thereby endangering the residences downstream. A high
hazardi classification is therefore warrented for Lake
Ashburton.

I[



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) Embankment. As indicated in Section 3, there are no
major deficiencies which may adversely affect the sta-
bility of the dam at this time.

(2) Appurtenant Structures. The structural condition of the
appurtenant structures is considered to be satisfactory.

b. Design and Construction Data.

(1) Embankment. What little data exists does not include any

quantitative data to aid in the assessment of the struc-
tural stability of the dam. The construction drawings do
indicate that the dan embankment contains a puddled
trench and a puddled clay cut-off wall. No conditions

were observed that would significantly affect the sta-
bility of the dam.

(2) Appurtenant Structures. Available information does not
include adequate data to assess the structural adequacy
of the appurtenant structure.

c. Operating Records. The structural stability of the dam is
not considered to be affected adversely by the operational
features of the dam.

d. Post-Construction Changes. June 1953 construction drawings
on file with Baltimore City show construction of an 84-inch
inlet/outlet conduit through the reservoir embankment.

e. Seismic Stability. The dam is located in Seismic Zone 1; and,
based on visual observation, the static stability of the dam
appears to be adequate; and the structure is presumed to
present no hazard from earthquakes.

-10-



SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Assessment. The visual observations indicate that Lake Ash-
burton is in satisfactory condition. With the exception of
the small seepage which was noted near the toe of the Wash
Water Lake embankment located east of Lake Ashburton and
which could possibly be associated with the lake, there is no
indication that the dam is unstable.

b. Adequacy of Information. Available information, in conjunc-
tion with visual observations, is considered to be sufficient
to make the recommendations that are given below.

C. Urgency. Although there is no urgency in instituting the
remedial measures recommended below, the measures should be
accomplished in a timely manner.

d. Necessity for Additional Information. If the rate or
turbidity of the seepage increases significantly, the owner
should retain the services of a professional engineer to pos-
itively identify the source of the seepage noted at the toe of
the Wash Water Lake embankment.

7.2 Recommendations/Remedial Measures

It is recommended that the following remedial measures be
implemented by the Owner:

a. Fill the erosion gully which exists approximately half-way up
*1 the downstream side of the eastern embankment and plant grass

in an effort to stabilize the area.

b. Fill the animal burrows noted on the eastern embankment.

C. Regularly check the operation of the sluice gate at the Ash-
burton Water Purification Plant and all gate valves which are
involved in maintaining the water level in the lake.

d. The small seepage observed near the toe of the Wash Water Lake
embankment opposite the east end of Lake Ashburton should be
inspected on a regular basis. The source of the seepage
rannot be positively identified, but it could possibly be
from Lake Ashburton, from the Wash Water Lake, or from the 48-
inch water line in the vicinity. If the seepage rate
increases significantly, or if there is a change in the
turbidity of the seepage, an investigation should be conduct-
ed to positively identify the source, and if warrented, the
seepage should be controlled.



e. Control the brush and shrub growth on the embankment slopes.

f. Develop a formal warning system to alert downstream residents
in the event of emergencies.

-AP
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APPENDIX A

VISUAL INSPECTION CHECKLIST

PHASE I
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APPENDIX B

ENGINEERING DATA CHECKLIST

PHASE I
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LAKE ASHIBURTON

A. Eastern End of Reservoir

B. Crest of Eastern Emnbankmient
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LAKE ASIIBURTON

C. Downstream Slope of
Eastern Embankment

D. Downstream Slope of
Southern Embankment
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LAKE ASHBURTON

14W1

E. Riprap Slope Protection

F. Erosion Gully on Eastern
Embankment
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LAKE ASHIBURTPON

GAnimal burrow Onl Eastern
Emban'men t

E.Lake Ashburton Gate H~ouse
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APPENPIX D

HYDROLOGY AND HYDRAULICS



EVALUATION OF AFFECTS OF

MAXIMUM PROBABLE PRECIPITATION
UPON RESERVOIR WATER SURFACE

Name of Dam: Lake Ashburton (NDI-lO8)

Drainage Area: (Lake Surface Area at Maximum Pool) = 0.041 sq. miles

Unadjusted Probable Maximum Precipitation (PMP) = 24.2 inches/24 hrs.

for 200 square miles

Adjusted PMP for Shape Factor for J09 Square Miles = 24.2 inches/24 hrs.
x .80 = 19.4 inches/24 hours '

Adjusted PMP for Drainage Area 
= 19.4 x 123% = 23.9 inches/24 hours

1

for 10 square miles

(Note: PMP curves from Hydrometeorological Report 33 do not extend
beyond drainage of less than 10 square miles. While the lake

surface area is substantially less than this value, no extension
of the published curves has been attempted.)

Maximum Pool Elevation = 353 feet above m.s.l.

Pool Elevation Following Occurrence of PMP of 24 hour Duration
f 353 + 2.0 feet = 355 feet above m.s.l.

(Note: Overflow structure at Ashburton Gate House may no longer

function. Pool elevation derived above conservatively assumes
that overflow structure is not functioning during occurrence
of PMP.)

Top of Dam Elevation 355.9 feet above m.s.l. (low point)

Remaining Freeboard 355.9 - 355
= 0,9 feet

Conclusion: Dam would not be overtopped following storm having an
intensity equal to PMP derived above.

9Hydrometeorological Report 33, U.S. Army, Corps of Engineers, 1956.
Engineering Circular 1110-2-27, U. S. Army, Corps of Engineers,

August, 1966.
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Tabulation of
Reservoir Storage Capacity Vs. Pool Elevation-

Name of Dam: Lake Ashburton (NDI-108)

Pool Surface Reservoir
Elevation Area Storage
feet a ove acres acre-feet
m.s.l.

320 (Reservoir 0
Bottom)

325 85

330 170

335 265

340 370

345 480

350 600

353 (Maximum 263 675
Pool)

355.9 (Top of Dam) 273 7504

1Source: Lake Ashburton Capacity Curve, City of Baltimore, Department
2 of Public Works, Bureau of Water Supply, June 26, 1928.

3 Baltimore Topographical Survey Datum
Area planimetered from a reduction of Baltimore City 100-scale photo-

4 grammetric mapping.
Computed by Rummel, Klepper & Kahl
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GEOLOGY
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LAKE ASHBY"

GEOLU _

Lake Ashburton is located in the Eastern Division of the Piedmont

Physiographic Province. The Piedmont Province is characteristically

underlain by a complex series of metamorphosed sedimentary and igneous

rocks. Lake Ashburton is underlain by the Hollofield Layered Ultrama-

fite, a member of the Cambrian age Baltimore Mafic Complex. The impound-

ment is located on the southern limb of the Hollofield Anticline.
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LEGEND * ~ "' ,

Artificial Fill liollofield ILayf'roii 11ltramarift-
CiisiAatf htrgeeu materials such as te-14. usnsctt'dated (nicautmafie and mnafir rocks ,ntrtalvered on a scate oarying! from
sediment. slag. refuse, and dtrslgr atoll tint, stapor arras of filted or centimeters fit tllns of meters. Chiefly aetonofelsa nd attonosehst with
highly disturbred ground howi been mapped Thickness 3 to .5 m subordinate amphobotte and viery subordinate serpentule
( Ul to 13 fit

it Qal

Jones Falls Schist Alluvium
Ated,uen loi ,sr #vuned beiotc iepag-clat rnuscoe itr-quartz achief. tritcrtcrdc *-c e. nd sill. and ctav of tastd ccin-ro ci-tn and
in pi-,e -- Irr h, line jrained hittli jlag-isielsu quartz gniss -rur 7)-0 loa ,. icfi.d to flcit plaini of perennmist .si... cnu, acid
in lasers a te. trifiefe hick Guiet, and tess -iin ,intoi .t-land puitherg areas Si-niet Size. sortung and mii alg e

iutilr irtin sme -utcrop. Include. 1er- mineo, niusectiiti trisrti cenrcid by Ithe -curer tricks and eitmorphic scfiing 7hr
ptaci~raequasc shsst. quortuife. ampitbtie, and museovcite -quaertz quiet hu and and 'it Itt growld are iipicals- utt bedded and

frilsive gnns. uotcomnd ro Ysiltan a v are often u-at,, satrated and
liiiis eiddt-d Attiii..r a u-nts of retlut-iuni sun maplo di niac i te

finter with alluvium at or ner She lotes Of stp,, .Situ0al ii lt
tis attuvitum ri-present biedr... k euposure in as-am 7alv hi .r,,i
ty)piestt. either atlong the mnarfuisi of the fIl.t.td plain or cieSothi
main channel of thec drainage 7/irr. 0.53 to ' m (12 tot 16 ft,

Mount Washington Amphibolite -

Fine- and merdiumt-gan 'nd generally mauwie emphibotite localty with C
jivrosenie. and rasretv with e lorite-rich gones several meters thick. In-i
ctudes test than 101% sctinofets end actinoschust as layers 2 centimeters
or less thick, but in a few peaces sevserst tens of meters thick. Serpen- -

tinite rare. Amphi halitte typicalty uniform but ttscattv exhibits tayering Cold Spring Gneiss
one scale ofcelnlieters to tensm oafcentometera defined by variations in lniform. fine- to medium-grained bitt-ucvi-ireiequartz
the amphiboteiptagooclase ratio. Amphiboolute tocalfly ineludes irregular ptaafiolaae gneiu or sehiatcate gneiss. tocatty devoid of mus-o-ter

ptches of tightrer colored, coarser gramned emphi'botite (net veins). Commonly with smatt fetdspar stulett severesl miltimeters in lengith and
Nsrth of US. Rog. 40, freneralti' but not insial6v masive: mouth) of locally up to one centimeter Age unknown

US. hit. 40. wellto foted ansd not commonly massive. Where
massive commonly crops out as cobbles and boulders in a clay-rich, Overprint. Cold Spring (Jneuts injection complex Areas in u-hick tk,
red seprolttt mapd rock formations include SO0% or more Cold Spring

Gnssin miles up to tens of meters; thick

James Run Formation 'KXC> x
JR ea G rnews Afember. Fine to medtum geamned botte- quairtz Patuxent Formation

ptiilase gnculs. lioealty contatning muscovite. Aira atbsent
and magnetite present in stome outcrops. Commonly cut by Kors Saind facrs. ihs variable. interlieddeld sand. paitiel silt, and
numerous randomly oriented joints dtay titeatty indurajed by frru.pnrus ceent 

5
,rS- and ;:-

tvttiflv quaruscac usith a buff. ksidtini rice 0il -.tiri
Ic Carroft Gneist, Member. Pine, to medium grained liomiter-quartz .ia/iments are organized .Itt finrcuprsid 1.,ir, 7e $1, ic- -

plagitrlae pull"a. Iticatty uith masecivite Afira absent and (k ill tc 15 ftt thieck erinsisting offpianar lccdttd c'ar th i-s
niiagi-lt present in some Oiuertpi includes uauitate. claus oir crost t,idded sand at the tIur iriiiicn. arc.d ni ,
co~ncordant amphibotle in laver" a fru- Certimeters to tenrs Of laminated or maccu-c sift 4iv at the lip L-.,ahen s-tia

tcentimetrs thick, but locoli ac-ica rictccs thick Psi-jet &courncers shstu- abrupt irdcirten size rtan ia and cc -, -1n
equrit of Drtud Hilt Amplisillr Member forts 7/it hiat, niciteral suite is htaeaor,--d hI - .uLtis

Ziretin. isturn~iatri and L-sni Stoa- iiitd and tac0-an
ja Druid Ifilt Amphihittite Member. Fine toi medium-grained. te.. n side rrpla-imntr, of baith c% cadticid sind ui-e- a- ti-c-

generally a-ell foliated smpktblcitir luiesttc uth irregular anastr- are tusiarit thrtiughcuit lie fic'naticn 7tli rd--ni, uecu
msing patches oif coarser grated. lighter coltured amphubsiliter. deporited in high t.radui-nt,. tiora d to rut-ndrrnnc streami
Chtrise felt and actinofeli. foically fiotli-td. asociated uwith the
amphibitle in places. Includes aubotrdinate quartgo-fetdapathir hrst (laY for,,, L~ight gray tit black sir brou-n cta, tnnit ir ubr
gnesss and granofets, to the south uwhich inceae nirethuward to ccmoiunNa of quasrtz silt and gratet; loical etni-enirsit-nt sif iiir
neally half the voltume of the unit Scale of layering ranges from juaetuiit ireciticd it-tiod or macerated Meaf and cne. dert are
a, feu-. tensx of centimeters to mitre than ItII meters. Ferlsie rocks asciid u-ith trime sirrstircncreroins Thmtn planar bieds of
are generally fine grained and uiet folited, hut may also be saind andisir ini--ly etay are inter fiedded u-ilk msu sieeta
cosarser grained, massive, and intricately jotinted. Tiese, isilator clay pird are thorught to be a, cumulssis it

deflated surfaces such as aliandoned stream channelasiis
Oeseerpps-in: Pegmatite injection complex. Armas in which the mapped pr Cretsreous toipographic louts

rock formations include UP to 5096a Pegmatite. identical to
that described above, commonly as concordant masses a Thickness 2 to 35 in c7 tet 115 fto
fewe meters thsck- in places associated with a finer camamed.
runstic oe Intisic rock with the same minerslogy.

REFEENCE GEOLOGY MAP LEGEND
GEOLOGIC NAP OF THE BALTIMORE WEST
QUADRANGLE, PREPARED BY STATE OF THIS PAWs-- v 'Q .jauiW

MARYLAND, MARYLAND GEOLOGICAL SURVEY, A" IVUM EL KLEPE & KAHLs
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PS PS

Potomac Group (?)
ps tand.rawl litholacur.& Poorly sorted to well sorted quarla sand

rona t X usraable amounts of vein quaraz and quartzite gravel
Framework components are commonly coated with ferric oxide
and are totally lononite-cemented. Varied amounts of dlt and
clay are present in lenses and pods and as matrix. Sand. where
exposed below the soil zone. is typically planar to crou"bedded
Pebbles commonly range from I to Its cm in diameter and are
concentrated in coarse planar beds or are dissemnated an fioer
sediments.

., REFERENCE: GEOLOGY MAP LEGEND
GEOLOGIC NAP OF THE 9ALTIMORE WEST

OUADRANGLE, PREPARED BY STATE OF
ARLANO, 1 9ARYLAND GEOLOGICAL SURVEY. Rl" EL, KLEPPER & K L

DATED 1979




